For the pathway we have described to be functional, these approaches revealed the crucial role of three addiat least one more oxidative step is required: the oxidized tional cell envelope proteins-DsbB, DsbC, and DsbDform of DsbB must be regenerated in order for continuinvolved in two distinct pathways: the formation of disulous reactivation of DsbA. At the time of the discovery fide bonds and the isomerization of disulfide bonds of DsbB, quinones and other components of the mem-(Raina and Missiakas, 1997; Rietsch and Beckwith, brane electron transport systems of E. coli were sug-1998).
gested as likely recipients of electrons from DsbB, reBoth in eukaryotic and prokaryotic cells, the oxidation and isomerization steps are catalyzed exclusively in storing the latter protein to the oxidized state (Bardwell they show that PDI is ordinarily found with its active Either because isomerization occurs by mechanism Cys-x-x-Cys sites largely in the oxidized state and that 2 or because of the oxidative environment of the peridepletion of PDI results in defects in oxidation. However, plasm, the isomerization pathway of E. coli requires adin mutants lacking Ero1, these same cysteines of PDI ditional proteins to maintain DsbC in the reduced state. In a striking parallel to the DsbB-DsbA system, DsbC is are reduced. All of these questions show that the mechanism elabothought to provide the oxidizing power for disulfide bond formation. However, this proposal has been ruled out rated by the cell to achieve the oxidation of cysteine residues is tremendously intricate when compared to by genetic studies of Kaiser and coworkers. Mutant yeast cells lacking glutathione are still capable of effiearlier views of the problem and to the simplicity of the primary reaction: the formation of a disulfide bond that cient disulfide bond formation (Frand and Kaiser, 1998), and mutations that decrease intracellular glutathione ties. suppress mutations in Ero1 (Cuozzo and Kaiser, 1999).
